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Abstract 
The presence of the root-knot nematode, Meloidogyne enterolobii, in guava 
commercial orchards in many Brazilian states has caused severe loss to growers. 
146 guava and araçazeiro (wild guava) accessions were evaluated in a greenhouse 
and nursery in order to find resistant accessions to be used as rootstock for 
commercial guava cultivars. In the greenhouse, 15 to 20 cm tall plants were 
inoculated with 10,000 nematode eggs, in a randomized complete design with an 
unequal number of replications. Under field nursery conditions, after seed 
germination, the plants were transferred to plastic bags with nematode 
contaminated soil. Five months after inoculation, the greenhouse accessions were 
evaluated for nematode damage. The nematode reproduction factor (RF) was 
estimated and the accessions classified as resistant or susceptible. The plants grown 
in the field nursery were visually evaluated for the presence of root galls one year 
after transplanting to plastic bags. A total of 66 Psidium, including 14 araçazeiro and 
52 guava accessions, were evaluated under field nursery conditions. Two araçazeiros 
were classified as resistant, and another segregated for nematode tolerance under 
nursery conditions. All the guava accessions were susceptible in both evaluation 
conditions. Among the 20 araçazeiro accessions evaluated in the greenhouse, three 
were resistant to the nematode (RF<1) and 9, collected in the state of Rio Grande do 
Sul, were immune (RF=0). After further investigation performed among some 
resistant araçazeiro accessions collected in southern Brazil, sub-tropical region, poor 
plant development was observed in the northeastern Brazilian semi-arid region and 
low grafting compatibility with commercial guava cultivars. The current strategy to 
overcome this guava pest includes developing interspecific Psidium hybrids among 
resistant araçazeiros and susceptible guava to obtain hybrids with adequate plant 
height and stem diameter, highly compatible when used as rootstock for commercial 
guava cultivars. 
 
INTRODUCTION 
Meloidogyne enterolobii has caused severe damage to guava trees cultivated in 
several Brazilian states. According to Pereira et al. (2009), from 2001 to 2008, the direct 
economic loss was estimated at approximately US$ 70 million, along with unemployment 
of 3,703 workers in five Brazilian states due to the attack of this root-knot nematode in 
guava trees. Its presence, related with guava trees or other plants, has been reported in the 
states of Pernambuco and Bahia (Carneiro et al., 2001), Paraíba (Gomes et al., 2007), Rio 
Grande do Norte (Torres et al., 2004), Ceará (Torres et al., 2005), Piauí (Silva et al., 
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2006), Maranhão (Silva et al., 2008), Minas Gerais (Oliveira et al., 2007; Silva et al., 
2008), Espírito Santo (Lima et al., 2007), Rio de Janeiro (Lima et al., 2005), São Paulo 
(Almeida et al., 2006), Paraná (Carneiro et al., 2006), Santa Catarina (Gomes et al., 
2008), Rio Grande do Sul (Gomes et al., 2008), Mato Grosso (Soares et al., 2007), Mato 
Grosso do Sul (Asmus et al., 2007), Goiás (Carneiro et al., 2008) and Tocantins (Charchar 
et al., 2009). 
Among the most efficient measures to control plant nematodes are the use of 
nematicides, crop rotation and resistant rootstocks. In Brazil, there are no nematicides 
permitted for use in guava trees and the products that have been tested do not give good 
results. Crop rotation is one of the oldest and most important methods for managing 
nematode parasites in annual crops (Good, 1968; Noe, 1998; Halbrendt and LaMondia, 
2004), but it is not viable in perennial crops. Therefore finding a resistant rootstock could 
mean an alternative for nematode infested areas to be used with guava crop. 
In this sense, studies have already been carried out to find a rootstock among wild 
Psidium species, called araçazeiro, resistant to M. enterolobii, for guava commercial 
cultivars (Fernandez Diaz-Silveira, 1975; Carneiro et al., 2007; Almeida et al., 2009). In 
other pathosystems, similar species have been used as rootstocks to manage root and 
vascular diseases. Thus Coffea arabica ‘Mundo Novo’ grafted on C. canephora ‘Apoatã’ 
resistant to M. incognita and M. paranaensis, and immune to M. exigua, produced 
3.6 times more than plants not grafted in an area infested with M. incognita race 1 (Costa 
et al., 1991). In yellow passion fruit (Passiflora edulis), P. caerulea can be used because 
it is tolerant to root-knot nematodes (Klein et al., 1984). Some diseases in citrus (Citrus 
sinensis) are managed using pathogen resistant or tolerant rootstock. For example, 
C. limonia has been used as rootstock to control the tristeza disease of citrus caused by 
the Citrus tristeza virus - CTV (Bar-Joseph et al., 1989). Also decline and diseases caused 
by Phytophthora spp. have been managed by grafting commercial cultivars on other citrus 
species (Santos Filho, 1991; Baldassari et al., 2003). Similarly, grafting cucumber 
(Cucumis sativus) on gourd (Cucurbita moschata), squash (Cucurbita maxima) or hybrid 
pumpkins is used by many producers to control root and stem rot in cucumber caused by 
Fusarium solani (Lima et al., 2000). 
The objective of the present study was to assess the reaction to M. enterolobii of 
the accessions from the Active Psidium Germplasm Bank at Embrapa Semi Arid, 
collected in 35 ecoregions in 11 Brazilian states (Santos et al., 2008), to identify resistant 
accessions to the root-knot nematode to be used as commercial guava tree cultivar 
rootstock or for introgression of resistance in the guava tree by interspecific crossings 
with wild Psidium species. 
 
MATERIAL AND METHODS 
The seedlings to assess each of the accessions were obtained from seeds. Four to 
five seeds were placed in 11×22 cm polyethylene bags used to form seedlings. Sprinkler 
irrigation was applied at one-hour intervals. The guava tree accessions germinated in 
about 30 days and the seeds of the araçazeiro accessions germinated in approximately 45 
days after sowing. 
The guava and araçazeiro accessions seedlings obtained were assessed for reaction 
to M. enterolobii in 2 ways: 
a) Without artificial nematode inoculation: accessions seedlings were placed in a nursery 
where the root-knot nematode was naturally present and the plants were assessed 
visually one year after sowing. 66 Psidium accessions were obtained and evaluated 
from the states of Goiás (18), Rondônia (3), Rio Grande do Sul (9), Bahia (8), 
Amazonas (16) and Roraima (12). 
b) With artificial nematode inoculation: 80 accessions were obtained from the ecoregions 
of the states of Bahia (5), Maranhão (26), Pernambuco (18), Piauí (3), Rio Grande do 
Norte (1), Sergipe (14) and Rio Grande do Sul (13). Seedlings 15 to 20 cm high were 
inoculated with 10,000 M. enterolobii eggs. To prepare the inoculums, eggs were 
extracted by grinding guava tree roots infected with root-knot nematode in a 0.5% 
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sodium hypochlorite solution according to Coolen and D’Herde (1972). At inoculation, 
the seedlings were transplanted to 3 kg plastic bags and placed in a complete 
randomized design with an unequal number of replications. The accessions were 
assessed five months after inoculation according to the score scale ranging from 0 to 5 
(0=no gall or egg mass, 1=1-2, 2=3-10, 3=11-30, 4=31-100 and 5=more than 100 galls 
or egg masses per root system), proposed by Taylor and Sasser (1978). The accessions 
that presented a mean gall and/or egg mass index equal or lower than 2 were 
considered resistant to the nematode while the accessions with index equal or greater 
than 3 were considered susceptible. Furthermore, the root system of each one of the 
plants was measured for mass and then the eggs were extracted, as described 
previously. The eggs were quantified obtaining the final population from which the 
nematode reproduction factor (RF=final population/initial population) was determined 
in each one of the accessions assessed. 
 
RESULTS AND DISCUSSION 
None of the 112 guava tree accessions assessed according to the two inoculation 
methods presented resistance reaction to the nematode (Table 1). The nematode RF was 
greater than one in all accessions with artificial inoculation, conferring susceptibility 
reaction to the accessions assessed. In the 52 guava tree accessions, whose seedlings were 
formed in naturally infested soil, high numbers of galls were observed in the plant root 
system and therefore they were considered susceptible to the nematode. Other studies 
(Maranhão et al., 2001; Carneiro et al., 2007; Almeida et al., 2009) have reported similar 
results which guava trees were susceptible to M. enterolobii. 
Thirty-four accessions identified as araçazeiro (wild guava) (Table 1) were 
assessed by artificially inoculating the formed seedlings (20) or by forming seedlings in 
naturally infested soil (14). Under this condition, 2 accessions from the state of Roraima 
were considered resistant to the nematode because of the reduced presence of galls in the 
root systems of the plants and another 2 accessions presented segregation for the 
resistance reaction to the nematode. The 2 accessions that presented resistance reaction to 
the nematode were inoculated artificially with 10,000 eggs in a trial conducted in a 
greenhouse, and the resistance performance was repeated. However, those accessions 
with individuals that not presented segregate performance for the reaction to the 
nematode could be assessed for direct use as rootstock or in crossing studies to obtain 
hybrids with desirable characteristics as rootstock for guava tree cultivars. With this same 
type of inoculation, 3 accessions from the state of Rio Grande do Sul were resistant to the 
nematode. 
Nine of the accessions collected in this state and inoculated artificially were 
classified as resistant or immune to nematode, with RF equal to zero. Araçazeiros with 
resistance reaction to M. enterolobii were reported by Carneiro et al. (2007) and Almeida 
et al. (2009). Carneiro et al. (2007) observed grafting compatibility between 
P. friedrichsthalianum and P. cattleyanum with P. guajava ‘Paluma’. However, the 
information on the performance of the grafted plants was not available, but the authors 
indicated that studies would be needed to assess the performance of plants grafted under 
field conditions. Although Almeida et al. (2009) found araçazeiros resistant to the 
nematode, they did not carry out grafting studies. It is emphasized that Psidium 
accessions studied in the present research were collected in different Brazilian ecoregions 
and represented greater diversity in the materials assessed. 
Although resistance to nematode was identified in araçazeiros assessed, there were 
difficulties regarding grafting compatibility with commercial guava cultivars and 
managing those plants under the semi arid conditions of the San Francisco River Valley. 
Most of the accessions came from the state of Rio Grande do Sul, a subtropical Brazilian 
region, and did not develop favorably under semi-arid climatic conditions. Using the whip 
grafting method, one of the accessions from the state of Roraima, identified as 
P. guineense, was compatible as rootstock for P. guajava ‘Paluma’ (Fig. 1), after 10 
months of observations, with abundant fructification and low high. This aspect continues 
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to be the main limitation for wide indication of that araçazeiro as a form of nematode 
control. 
Research is currently directed to obtain interspecific hybrids resulting from 
crossing nematode resistant araçazeiro with guava tree, to obtain rootstock with 
characteristics of M. enterolobii resistance and with greater canopy and trunk diameter, in 
addition to total compatibility with commercial guava tree cultivars. 
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Tables 
 
 
 
Table 1. Resistance (R) or susceptibility (S) to Meloidogyne enterolobii, in 146 Psidium 
spp accessions, guava (G) and araçazeiros (wild guava) (A), colleted in 10 states in 
different Brazilian ecoregions, artificially (AI) or naturally (NI) inoculated. 
 
State of origin 
Number of  
accessions inoculated Reaction to M. enterolobii 
NI AI NI AI 
G A G A G A G A 
Bahia 7 1 2 3 0-R/7-S 0-R/1-S 0-R/2-S 1-R/2-S 
Maranhão 0 0 26 0 0-R/0-S 0-R/0-S 0-R/26-S 0-R/0-S 
Pernambuco  0 0 13 5 0-R/0-S 0-R/0-S 0-R/13-S 1-R/4-S 
Piauí  0 0 3 0 0-R/0-S 0-R/0-S 0-R/3-S 0-R/0-S 
Rio G. do Norte  0 0 0 1 0-R/0-S 0-R/0-S 0-R/0-S 0-R/1-S 
Sergipe  0 0 12 2 0-R/0-S 0-R/0-S 0-R/12-S 1-R/1-S 
Amazonas 15 1 0 0 0-R/15-S 0-R/1-S 0-R/0-S 0-R/0-S 
Rondônia 1 2 0 0 0-R/1-S 0-R/2-S 0-R/0-S 0-R/0-S 
Roraima 8 4 0 0 0-R/8-S 2-R/2* 0-R/0-S 0-R/0-S 
Goiás 16 2 0 0 0-R/16-S 0-R/2-S 0-R/0-S 0-R/0-S 
Rio G. do Sul  5 4 4 9 0-R/5-S 3-R/1-S 0-R/4-S 9-R/0-S 
Total 52 14 60 20 0-R/52-S 5-R/7-S** 0-R/60-S 12-R/8-S
* Araçazeiro acesses that segregated for resistance to the nematode among the individuals assessed.  
** The two accessions that segregated for resistance to the nematode were not included among the 
individuals assessed. 
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Figures 
 
 
 
Fig. 1. Psidium guajava ‘Paluma’ grafted by the whip method on Meloidogyne 
enterolobii-resistant araçazeiro. Vegetative aspect compared with plants infected 
by the nematode (A) and fructification (B) at 10 months of age. The arrow 
indicates the knitting of the grafting point. 
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